A novel HIV-1 transgenic rat model of childhood HIV-1-associated nephropathy.
A characteristic finding of human immunodeficiency virus (HIV)-associated nephropathy (HIVAN) is the presence of heavy proteinuria, focal or global glomerulosclerosis, and microcystic tubular dilatation leading to renal enlargement, and rapid progression to end-stage renal disease (ESRD). We have recently developed the first HIV-1 transgenic rat model that carry a noninfectious HIV-1 DNA construct lacking 3.1 kb of sequence overlapping the gag and pol sequences, and develop many of the clinical lesions seen in HIV-infected patients, including HIVAN. To gain further insight into the pathogenesis of childhood HIVAN, we followed the clinical and renal pathologic outcome of 165 HIV-1 transgenic (HIV-Tg) rats and their respective control littermates for a period of 18 months. HIV-1 Tg rats progressively developed proteinuria and renal histologic lesions similar to those seen in children with HIVAN, leading to chronic renal failure. By in situ hybridization, HIV-1 genes were detected in glomerular and tubular epithelial cells and infiltrating mononuclear cells, which also expressed the HIV-1 envelop protein gp120. The development of HIVAN was associated with the accumulation of basic fibroblast growth factor (bFGF) in the kidney. These data support the notion that HIV-1 plays a direct role in the pathogenesis of HIVAN, by affecting the function and growth of renal epithelial cells, inducing the recruitment of mononuclear cells, and accumulating bFGF in the kidney, even in the absence of viral replication. These rats may provide an excellent model system to study the pathogenesis of childhood HIVAN.